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NATIONAL FOREWORD 

This Indian Standard ( Part 2 ), which is identical with ISO 1680/2 : 1986 'Acoustics — Test code 
for the measurement of airborne noise emitted by rotating electrical machinery — Part 2 : Survey 
method' issued by the International Organization for Standardization ( ISO ), was adopted by the 
Bureau of Indian Standards on the recommendation of the Acoustics Sectional Committee 
( LTD 5 ) and approval of the Electronics and Telecommunication Division Council. 

The text of ISO ( IEC ) standard has been approved as suitable for publication as Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following : 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'; and 

b) Comma (,) has been used as decimal marker while in Indian Standards, the current 
practice is to use point ( . ) as the decimal marker. 



CROSS REFERENCES 

In this Indian Standard, the following International Standards are referred to. 
tive place the following : 



Read in their respec- 



I international Standard 

ISO 354 : 1985 Acoustics - Measu- 
rement of sound absorption In 
a reverberation room 

ISO 1680/1 : 1986 Acoustics - Test 
code for the measurement of airborne 
noise emitted by rotating electrical 
machinery — Parti : Engineering met- 
hod for free-field conditions over a 
reflecting plane 

IEC Pub 6 51 : 1979 Sound level meters 



IEC Pub 34-1 : 1983 Rotating electri- 
cal machines — Part 1 : Rating and 
performance 



Indian Standard 



IS 8225 : 1987 Measurement of sound 
absorption in a reverberation room 
( first revision ) 

Methods of measurement of airborne 
noise emitted by rotating electrial 
machinery : Part 1 Engineering me- 
thod for free-field conditions over a 
reflecting plane 

IS 9779 : 1981 Specification for sound 
level meters 

IS 12824 : 1989 Type of duty and 
classes of rating assigned to rotating 
electrical machines 

IS 12802 : 1989 Temperature rise 
Measurement of rotating electrical 
machines 

IS 4722 : 1968 Rotating electrical 
machines 



Degree of 
Correspondence 

Identical 



Identical 



Technically 
equivalent 

Technically 
equivalent 



Technicall/ 
equivalent 



Technically 
equivalent 
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The Technical Committee responsible for the preparation of this standard has reviewed the provisions 
of the following International Publications and has decided that they are acceptable for use in 
conjunction with this standard : 

ISO 3740 : 1980 Acoustics — Determination of sound power levels of noise sources -Guidelines 
for the use of basic standards and for the preparation of noise test codes 

ISO 3745:1977 Acoustics — Determination of sound power levels of noise sources — Precision 

methods for anechoic and semianechoic rooms 
ISO 3746:1979 Acoustics — Determination of sound power levels of noise sources — Survey 

method 

ISO 6926 : 1979 Acoustics -— Determination of sound power levels of noise sources — Characteri- 
zation and calibration of reference sound sources 
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Introduction 

This part of ISO 1680 is based on ISO 3746 and has been 
drafted in accordance with ISO 3740. 

The main purpose of this part of ISO 1680 is to specify a survey 
method requiring less effort for the measurements than laid 
down in the engineering method (see ISO 1680/1) and which, 
in general, results in a lower grade of accuracy. It may also be 
applied in those cases where one or several conditions (such as 
operating conditions, number or positioning of microphones) 
for an otherwise engineering type of measurement cannot be 
obtained. 



1 Scope and field of application 

1.1 General 

This part of ISO 1680 defines a measurement method for 
rotating electrical machines operating under steady noise con- 
ditions, the result of which can be expressed in sound power 
levels so that all machines tested using this code can be directly 
compared. 

This part of ISO 1680 applies to the measurement of airborne 
noise from rotating electrical machines, such as motors and 
generators Id.c. and a.c. machines) of all sizes, when fitted 
with all auxiliaries which are necessary to achieve the agreed 
operating conditions (see clause 6). 

This part of ISO 1680 requires the sound pressure levels to be 
measured on a rectangular parallelepiped surface enveloping 
the machines from which the A-weighted sound power level 
produced by the machine is calculated. It outlines the pro- 
cedures which shall be used to evaluate the test environment 
and specifies the characteristics of suitable measuring in- 
struments. 

This part of ISO 1680 applies to measurements carried out in 
environmental conditions that meet the criteria given in clause 4 
and annex A (environmental correction K < 7 dB, correction 
for background noise < 3 dB). 

1.2 Measurement uncertainty 

Measurements carried out in conformity with this part of 
ISO 1680 usually result in standard deviations which are equal 
to or less than those given in table 1 . 



Table 1 — Uncertainty in determining A-weighted 
sound power level by the survey method 



Application 


Standard 

deviation 

dB 


For a source which produces sounds that 
contain prominent discrete tones 


5 


For a source which produces broad-band 
sounds without prominent discrete tones 


4 



NOTES 

1 The standard deviations in table 1 include the effects of allowable 
variations in the positioning of the measurement positions and in the 
selection of the stipulated measurement surface. 

2 The standard deviations given in table 1 reflect the cumulative 
effects of all causes of measurement uncertainty, excluding variations 
in the sound power level from test to test, which may be caused, for 
example, by changes in the mounting or operating conditions of the 
source. The reproducibility and repeatability of the test results may be 
considerably better (that is, smaller standard deviations) than the 
uncertainties given in table 1 would indicate. 

3 If the method specified in this part of ISO 168b is used to compare 
the A-weighted sound power levels of similar machines which radiate 
noise acoustically omnidirectional and broad-band in its character, the 
uncertainty in comparison tends to result in a standard deviation which 
is equal to or less than 3 dB, provided that the measurements are 
carried out in the same environment. 

4 The standard deviations given in table 1 may be higher when the 
environmental correction, K, established In accordance with the pro- 
cedure given in annex A, exceeds 7 dB. 



2 References 

ISO 354, Acoustics — Measurement of sound absorption in a 
reverberation room. 

ISO 1680/1, Acoustics — Test code for the measurement of 
airborne noise emitted by rotating electrical machinery — 
Part 1: Engineering method for free-field conditions over a 
reflecting plane. 

ISO 3740, Acoustics — Determination of sound power levels of 
noise sources — Guidelines for the use of basic standards and 
for the preparation of noise test codes. 
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ISO 3745, Acoustics — Determinatibn of sound power levels of 
noise sources — Precision methods for anechoic and semi- 
anechoic rooms. 

ISO 3746, Acoustics — Determination of sound power levels of 
noise sources — Survey method. 

ISO 6926, Acoustics — Determination of sound power levels of 
noise sources ~ Characterization and calibration of reference 
sound sources. '• 

IEC Publication 34-1 , Rotating electrical machines — Part 1: 
Rating and performance. 

IEC Publication 651, Sound level meters. 



3 Definitions 

\For the purposes of this part of ISO 1680, the following defini- 
tions apply. 

3.1 sound pressure level, L p , in decibels: Twenty times 
the logarithm to the base 10 of the ratio of the sound pressure 
to the reference sound pressure. The weighting network used 
shall be indicated: for example, A-weighted sound pressure 
level, L pfil . The reference sound pressure is 20 uPa. 

3.2 surface sound pressure level, L p \, in decibels: The 
sound pressure level averaged over the measurement surface 
and corrected as required in clause 8. The weighting network 
used shall be indicat ed: for example, A-weighted surface 
sound pressure level, L pA f. The reference sound pressure is 
20 u,Pa. 



4 Acoustic environment 

4.1 Criteria for adequacy of the test environment 

Test environments that meet the qualification requirements of 
annex A are suitable for measurements in accordance with this 
part of ISO 1680. The test environment shall be adequately 
isolated from extraneous noise (see 4.2). 

To comply with this part of IS0 1680, the environmental correc- 
tion K shall not exceed 7 dB. 

4.2 Criterion for background noise 

At each microphone position, the A-weighted sound pressure 
level of the background noise shall be at least 3 dB below the 
A-weighted sound pressure level with the source operating. 

NOTE — Results determined with higher levels of background noise 
are not in accordance with this part of ISO 1680, but may be useful as 
an indication of the upper limit of the sound power level of the source. 

The effects of noise sources other than the rotating electrical 
machine, for example coupled machinery (see 6.3) or wind 
(see 4.3) which may increase the background noise shall be 
minimized. 

4.3 Wind 

The wind velocity existing at the test site or caused by the 
machine under test shall be less than 6 m/s. A windscreen 
should be used for wind velocities above 1 m/s to ensure that 
the level of the background noise (caused by the cumulative ef- 
fect of the wind and other background noise sources) is at least 
3 dB below the level with the source operating. 



3.3 sound power level, L w , in decibels: Ten times the 
logarithm to the base 10 of the ratio of a given sound power to 
the reference sound power. The weighting network used shall 
be indicated: for example, A-weighted sound power level, 
L |^ A . Thereference sound power is 1 pW ( = 10 ~ 12 W) . 

3.4 measurement surface: A hypothetical surface of 
area 5 enveloping the source on which the microphone posi- 
tions are located and which terminates on the reflecting plane. 

3.5 reference box: A hypothetical surface which is the 
smallest rectangular parallelepiped that just encloses the source 
and terminates on the reflecting plane. 

3.6 measurement distance: The minimum distance be- 
tween the reference box and the measurement surface. 

3.7 background noise: The sound pressure level at each 
microphone position with the source inoperative. 



5 Instrumentation 

5.1 General 

A sound level meter that meets the requirements for a type 1 in- 
strument in accordance with IEC Publication 651 shall be used 
with the time weighting "S". 

The observer shall not stand between the microphone and the 
source, the sound power level of which is being determined. 

5.2 Calibration 

At least before each series of measurements, an acoustical 
calibrator with an accuracy of ±0,5 dB shall be applied to the 
microphone to calibrate the entire measuring system, including 
cable, if used, at one or more frequencies. One calibration fre- 
quency shall be in the range from 250 to 1 000 Hz. The 
calibrator shall be checked annually to verify that its acoustical 
output has not changed. 



1) At present at the stage of draft. 
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6 Installation and operation of the machine 

6.1 Machine mounting 

If practicable, the machine should be mounted in the same way 
as it would be for normal usage. Care should be taken to 
minimize the transmission and the radiation of structure-borne 
noise from all mounting elements including the foundation. 
Usually, this minimizing can be achieved by resilient mounting 
for smaller machines. Larger machines can usually only be 
tested under rigid mounting conditions. 



6.1.1 Resilient mounting 

The natural frequency of the support system and the machine 
under test shall be lower than a quarter of the frequency cor- 
responding to the lowest rotational speed of the machine. 

The effective mass of the resilient support shall not be greater 
than 1/10 of that of the machine under test. 



6.1.2 Rigid mounting 

The machines shall be rigidly mounted to a surface with dimen- 
sions adequate for the machine type <for example by foot or 
flange fixed in accordance with the manufacturer's specifica- 
tions). The machine shall not be subject to additional mounting 
stresses from incorrect shimming. 

The mass of the support shall be at least twice that of the 
machine under test. 

6.2 Operation of machine during test 

The machine shall operate at no load, at rated voltage(s) and 
speedls) and with the corresponding excitation(s) (see IEC 
Publication 34-1). 

For a.c. machines, the sinusoidality of the supply voltage and 
the degree of unbalance of the supply voltage system shall 
comply with the same limits that are specified in IEC Publica- 
tion 34-1. 

Synchronous machines shall be run with the excitation current 
which permits the rated voltage at no load. 

For machines not suitable^ for no-load operation, e.g. machines 
with the behaviour of series-wound motors, the operating con- 
ditions shall be agreed upon and stated in the test report. 

A method for estimating the difference in the level of the noise 
from a machine between no-load operating conditions and 
rated load or any other specified load is given in annex B. 



6.3 Auxiliary equipment and coupled machines 

All auxiliary equipment (loading machines, gears, transformers, 
external cooling systems) and coupled machines which are 
necessary for the operation of the machine under test, but 
which do not form an integral part of the machine, shall not 
significantly affect the noise measurement (see 8. 1 ). If they do, 
they should be shielded acoustically or located outside the test 
environment. 



7 Sound pressure levels on the 
measurement surface 

7.1 Reference box and measurement surfaces 

In order to facilitate the positioning of the microphone posi- 
tions, a hypothetical reference box is defined (see 3.5). When 
defining the dimensions of this reference box, elements pro- 
truding from the machine which are unlikely to be major 
radiators of sound energy may be disregarded. 

The microphone positions lie on the measurement surface 
(see 3.4). 

For rotating electrical machines, regardless of their size, the 
measurement surface shape is a rectangular parallelepiped (see 
figures 2 to 4) the sides of which are parallel to the sides of the 
reference box and spaced out at a distance d (measurement 
distance) from the reference box. 

The measurement distance, d, shall be at least 0,15 m. 
Distances larger than 1 m may be excluded by the environmen- 
tal requirements given in this part of ISO 1680 (see clause 4 and 
annex A). The preferred measurement distance is 1 m. 

7.2 Microphone array 

7.2.1 Complete measurement position array 

From figure 1, the principle of how to construct the measure- 
ment array for different sizes of reference box can be derived. 

Each side of the measurement surface shall be treated separ- 
ately. If the length or width of the side of the measurement sur- 
face under consideration exceeds 3d, this side is divided into a 
minimum number of partial areas so that their lengths and 
widths do not exceed 3d (see figure 1). 

To comply with the survey method of this part of IS0 1680, one 
measurement position is placed at the middle of each partial 
area. 1 ' 

The resulting complete measurement array is shown in 
figures 2 to 4 for different sizes of the reference box. 



1) The array is not in complete accordance with ISO 3746 but in principle. The modification was made to achieve compatibility with the measure- 
ment array for the engineering method Isee ISO 1680/1), for which additional measurement positions are placed at the comers of each partial area, 
except at those corners which lie in the reflecting plane. 
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For irregularly shaped machines (see figure 5), the measure- 
ment array is fixed according to the same procedure. 

Neighbouring measurement positions may be connected to 
achieve continuous paths along which the microphone is car- 
ried continuously with constant velocity (see figures 2 to 4). 

7.2.2 Simplified measurement position array 

The arrangement of the measurement positions given in 
figures 1 to 4 may, especially for large machines, be simplified, 
if, for that type of machine, it can be shown, with the help of 
preliminary investigations on some machines of that type, that 
the sound field is adequately uniform and that measurements 
lead to values of sound power level deviating by no more than 
1 dB from those determined with a complete arrangement of 
measurement positions. 

For sources that produce a symmetrical radiation pattern, it 
may be sufficient to distribute the measurement positions over 
only a portion of the measurement surface. This is acceptable 
if, for that type of machine, it can be shown, with the help of 
preliminary investigations on some machines of that type, that 
the measurements lead to values of sound power level 
deviating by no more than 1 dB from those determined with a 
complete arrangement of measurement positions. 



7.2.3 Measurement positions for large, Irregularly 
shaped machines 

For large, irregularly shaped machines, the reference surface 
may be composed of several separate reference boxes placed in 
juxtaposition so that they just enclose the different parts of the 
machine (see figure 5). The construction of the reference sur- 
face and of the measurement surface and the distribution of the 
microphone positions shall be clearly described in the measure- 
ment test report. 

7.3 Measurement of sound pressure levels 

Environmental conditions may have an adverse effect on the 
microphone used for the measurements. Such conditions (for 
example, due to strong electric or magnetic fields, wind, imp- 
ingement of air discharged from the machine under test, high 
or low temperatures) shall be minimized by proper selection or 
positioning of the microphone. The microphone shall always be 
directed in such a way that the angle of incidence of the sound 
waves is that for which the microphone is calibrated. 

The A-weighted sound pressure level shall be measured at each 
microphone position on the measurement surface. The 
measurements shall be carried out after the machine has 
reached a steady condition of the defined operating mode. 
Measurements of the background noise shall be made at each 
microphone position after the machine under test has been 
switched off. 
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8 Calculation of surface sound pressure 
level and sound power level 

8.1 Correction for background noise 

The sound pressure levels recorded at each of the microphone 
positions shall be corrected for background noise in accor- 
dance with table 2. 

Table 2 — Corrections for background sound 
pressure levels 



Difference A between 

sound pressure level 

measured with sound source 

operating and background 

sound pressure 

level alone 


Corrections to be 

subtracted from sound 

pressure level measured with 

sound source operating to 

obtain sound pressure level 

due to sound source alone 


dB 


dB 


3 


3 


4 


2 


5 


2 


6 
7 


1 
1 


8 


1 


9 

10 

>10 


0,5 
0,5 




NOTE — If the differences A are smaller than 3 dB, it is not permissible 
to calculate the corrected sound pressure levels. In these cases, the un- 
corrected sound pressure levels are upper limits for the corrected ones. 

8.2 Calculation of sound pressure level averaged 
over the measurement surface 

An A-weighted sound pressure level, L pA , shall be calculated 
from the measured values of the A-weighted sound pressure 
level, LpM (after corrections for background noise are applied 
in accordance with 8.1, 
equation : 



if necessary) by using the following 



L pA = 10 Ig 



1 N 

-y 



1Q0,UpA; 



/ = 1 



... (1) 



where 



L pfK is the A-weighted sound pressure level averaged over 
the measurement surface, in decibels; reference: 20 uPa; 

Lp A j is the measured A-weighted sound pressure level at 
the / ,h measurement position, after correction for back- 
ground noise, in decibels; reference: 20 |iPa; 

N is the total number of measurement positions. 

NOTE — When the range of values of L pA j does not exceed 5 dB, a 
simple arithmetic average will not differ by more than 0,7 dB from the 
values calculated using equation (1). 



8.3 Calculation of surface sound pressure level 

The A-weighted surface sound pressure level, L p ^, shall be 
obtained by correcting the value of L pA for reflected sound to 
approximate the average value of the sound pressure level 
which would be obtained under free-field conditions, by using 
the following equation : 



L pM ~ L pk ~ K 



(2) 



where 



L pM is the A-weighted surface sound pressure level, in 
decibels; reference: 20 u;Pa; 

K is the mean value of the environmental correction to 
account for the influence of reflected sound, in decibels. 

The value of K is determined as described in annex A ; the 
method in clause A.3 is preferred, if this is not possible, the 
method given in A.4.1.1 should be used. If table 3 is not ap- 
plicable, the procedure described in A. 4. 1.2 is recommended, 
but only if a < 0,3. 

For the purposes of this part of ISO 1680, the maximum 
allowable value of A" is 7 dB. 



8.4 Calculation of sound power level 

The A-weighted sound power level of the source, L WA , shall 
be calculated from the following equation : 



L wk = l p m + 10 Ig 



where, in accordance with figures 2 to 4, 



... (3) 



S = 4{ab + be + ca) is the area of the measurement 
surface, in square metres ; reference : S^ = "\ m 2 , 

where 

a = 0,5 /, + d; 

b = 0,5 l 2 + d; 

c = / 3 + d; 

h> h' h ar © the dimensions of the rectangular 
reference parallelepiped; 

d is the measurement distance, normally 1 m. 

For irregularly shaped machines, a measurement surface and 
the method for determining the sound power level are given in 
figure 5 as an example. 
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9 Information to be recorded 

The following information, where applicable, shall be compiled 
and recorded for measurements carried out in accordance with 
the requirements of this part of ISO 1680. 

9.1 Machine under test 

a) Description of the machine under test (including its 
dimensions). 

b) Operating conditions. 

c) Mounting conditions. 

d) If the machine has multiple noise sources, a description 
of source(s) in operation during the measurements. 

9.2 Acoustic environment 

a) Description of the test environment: 

1 ) if indoors, description of physical treatment of walls, 
ceiling and floor, sketch showing location of machine 
under test and room contents ; 

2) if outdoors, a sketch showing location of machine 
under test with respect to surrounding terrain, including 
physical description of test environment. The nature of 
the reflecting (ground) plane shall be recorded. 

b) Acoustical qualification of the test environment in 
accordance with annex A. 

c) Wind velocity, if greater than 1 m/s. 

d) Sound power level of the reference sound source, if 
used. 

9.3 Instrumentation 

a) Equipment used for the measurement, including name, 
type, serial number and manufacturer. 

b) Method used to calibrate the instrumentation system. 

c) The date and place of calibration of the acoustical 
calibrator. 



9.4 Acoustical data 

a) The locations of the microphone positions (a sketch 
may be included, if necessary) and the measurement 
distance. 

b) The area S of the measurement surface. 

c) The A-weighted sound pressure levels at all micro- 
phone positions. 

d) The A-weighted sound pressure levels of the back- 
ground noise for each measuring point and the correspond- 
ing correction, if any. 

e) The environmental correction, K, calculated in accor- 
dance with annex A, specifying the method used. 

f) The A-weighted surface sound pressure level, L pM , 
over the measurement surface, in decibels; reference: 
20u.Pa. 

g) The calculated A-weighted sound power level, in 
decibels; reference: 1 pW ( = 10~ 12 W). 

h) If required, difference A of the levels of the noise be- 
tween no-load and on-load operation. 

i) Remarks on subjective impression of noise (audible 
discrete tones, impulsive character, spectral content, tem- 
poral characteristic, etc.). 

j) The date when the measurements were carried out. 



10 Information to be reported 

The test report shall contain the statement that the sound 
power levels have been obtained in full conformity with the pro- 
cedures of this part of ISO 1680. 

The following information shall be reported : 

a) a description of the machine under test; 

b) the operating conditions; 

c) the A-weighted sound power level, L wtK , in decibels, 
and, if required, sound power levels in frequency bands; 
reference: 1 pW; 

d) if required, difference A of the levels of the noise be- 
tween no-load and on-load operation ; 

e) the date when the measurements were carried out. 
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Annex A 



Qualification procedures for the acoustic environment 

(This annex forms an integral part of the standard.) 



A.1 General 

An environment providing an approximately free field over a 
reflecting plane shall be used for measurements made in accor- 
dance with this part of ISO 1680. The environment is provided 
by a suitable test area outdoors or by an ordinary room if the re- 
quirements given in this annex are satisfied. 

Reflecting objects, with the exception of the reflecting plane, 
shall be removed to the maximum extent possible from the 
vicinity of the machine under test. The test room shall ideally 
provide a hypothetical measurement surface which lies 

a) inside a sound field essentially undisturbed by reflec- 
tions from nearby objects and the room boundaries, and 

b) outside the near field of the sound source under test. 

For the purpose of this survey method when carrying out 
measurements at frequencies above 100 Hz, the measurement 
surface is considered to lie outside the near field if the measure- 
ment distance from the source under test is equal to or greater 
than 0,15 m. 

For open test sites which consist of a hard, flat ground surface, 
such as asphalt or concrete, and with no sound-reflecting 
obstacles within a distance from the source equal to three times 
the greatest distance from the source centre to the lower 
measurement points, it may be assumed that the environmental 
correction, K, is less than or equal to 0,5 dB and is, therefore, 
negligible. 

NOTE - An obstacle in the proximity of the source may be considered 
to be sound- reflecting if its width (for example, diameter of a pole or 
supporting member) exceeds 1/10 of the distance from the reference 
box. 

The environmental correction, K, may also be assumed to be 
negligible for indoor environments which are laboratory 
anechoic rooms meeting the requirements of ISO 3745. 

The environmental correction, K, in equation (2) (see 8.3) ac- 
counts for the influence of undesired sound reflections from 
room boundaries and /or reflecting objects near the sound 
source under test. 

If possible, the procedure for determining K qiven in clause A. 3 
should be used. If this is not possible, the method given 
in A. 4.1.1 should be used. If table 3 is not applicable, the 
procedure described in A. 4. 1.2 is recommended but only if 
a < 0,3 (i.e. A = 0.16 WIT) < 0,3 S y ). 



A.2 Environmental conditions 

A. 2.1 Properties of reflecting plane 

Measurements may oe made in one of the following environ- 
ments: 



— over a reflecting plane outdoors ; 

— in a test room with one reflecting surface; or 

— in a test room with sound absorptive surfaces in which 
a reflecting plane is present. 

NOTE — Particularly when the reflecting surface is not a ground plane 
or is not an integral part of a test room surface, care should be exer- 
cised to ensure that the plane does not radiate any appreciable sound 
due to vibrations. 

A.2. 1.1 Shape and size 

The reflecting plane shall not be smaller than the projection of 
the measurement surface on the plane. 

A.2. 1.2 Acoustic absorption coefficient 

The acoustic absorption coefficient of the reflecting plane, 
measured in accordance with ISO 354, should preferably be 
less than 0,1 over the frequency range of interest. This require- 
ment is usually fulfilled when measurements are made over 
concrete, sealed asphalt or stone surfaces. For indoor 
measurements, wooden and tiled floors are permitted. 

A.2.2 Reflecting objects 

No reflecting objects which are not part of the source under 
test shall be located inside the measurement surface. 

A. 2. 3 Precautions for outdoor measurements 

Care should be taken to minimize the effects of adverse 
meteorological conditions (for example, temperature, hu- 
midity, wind, precipitation) on the sound propagation over the 
frequency range of interest or on the background noise during 
the course of the measurements. 

If a windscreen is used to shield the microphone from the ef- 
fects of wind, proper corrections of the measured sound 
pressure levels shall be made. 

A. 3 Absolute comparison test to determine K 

A. 3.1 Procedure 

A reference sound source with characteristics that meet the re- 
quirements of ISO 6926 shall be mounted in the test environ- 
ment in essentially the same position as that of the source 
under test. The sound power level of the reference sound 
source is determined in accordance with the procedures of 
clauses 7 and 8 without the environmental correction K (i.e. K 
is initially assumed equal to zero). The same measurement sur- 
face is used as during the measurements of the source under 
test. The environmental correction K is given by 



A' = L H 



A 



■HAr 
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where 

L WA is the calculated A-weighted sound power level of 
the reference sound source using procedures of clauses 7 
and 8 [with K = in equation (2)1, in decibels; reference: 
1pW; 

L WAr is the name plate A-weighted sound power level of 
the reference sound source, in decibels ; reference : 1 pW. 

A.3.2 Locations of reference sound source in 
test environment 

A.3.2. 1 Source can be removed from test site 

The reference sound source shall be located on the reflecting 
plane, independent of the height of the machine. One single 
location is sufficient, even when very large machines are to be 
tested, provided the ratio of the length of the machine under 
test to its width is not greater than 2. If the ratio is greater than 
2, the reference sound shall be operated on the floor at four 
points. Assuming the projection of the machine under test on 
the floor to be approximately rectangular in shape, the four 
points are located at the middle points of the sides of th e rec - 
tangle. To obtain L WA the surface sound pressure level L pA f , 
shall be calculated with the reference sound source located at 
each of the four points on the floor. At each point on the 
measurement surface, the sound pressure level shall be aver- 
aged for the four source locations on a mean-square basis, i.e. 
using equation (1) in 8.2. 

A.3.2.2 Source cannot be removed from test site 

The reference sound source shall be located on the upper sur- 
face of the machine which should preferably be acoustically 



dB 
10 

9 

8 

7 

6 

K 5 



reflective. This method should not be applied if the machine 
has highly absorptive surfaces (for example, textile machines). 
In this case, the procedure of clause A. 4 should be followed. 

A. 3.3 Qualification requirements 

For the measurement surface in a given test environment to be 
satisfactory foF measurements in accordance with the re- 
quirements of this part of ISO 1680, the environmental correc- 
tion, K, shall be numerically less than or equal to 7 dB. If the 
environmental correction, K, exceeds 7 dB, either a smaller 
measurement surface or a better test environment is required. 

When the necessary changes have been made, the test pro- 
cedure to determine K shall be repeated. 



A.4 Test to determine K using information on 
the sound absorption area 

A.4.1 Test procedures 

The magnitude of the environmental correction, K, depends 
principally on the ratio of the sound absorption area A of the 
test room to the area S of the measurement surface. The 
magnitude does not depend heavily on the location of the 
source in the test room. 

In this part of ISO 1680, the environmental correction, K, is ob- 
tained from figure 6 by reading off the abscissa the appropriate 
value of A IS. The area S of the measurement surface is 
calculated from equation (3) given in 8.4. 

Two alternative methods are given for determining the total 
sound absorption area A of the test room. 
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Figure 6 — Environmental correction, K, in decibels 
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A.4.1.1 Estimate of tha sound absorption area, A 

The mean acoustic absorption coefficient, a, of the surfaces of 
the room is estimated by using table 3. The value of A is given, 
in square metres, by the formula 

A = a x Sy 

where 

a is the mean acoustic absorption coefficient (see 
table 3) ; 

Sy is the total area of the surface of the test room (walls, 
ceiling and floor), in square metres. 

A. 4.1. 2 Experimental determination of the sound 
absorption area A 

If a measured value of the sound absorption area, A, is desired, 
it may be determined by measuring the reverberation time of 
the test room which is excited by broad-band noise or an im- 
pulsive sound with A-weighting on the receiving system. The 
value of A is given, in square metres, by the expression 

A m 0,16(177) 

where 

"V is the volume of the test room, in cubic metres; 

T is the reverberation time of the test room, in seconds 
(see ISO 354). 

A.4.2 Qualification requirements for test rooms 

For the measurement surface in a test room to be satisfactory 
for measurements in accordance with this part of ISO 1680, the 
ratio of the sound absorption area A to the area S of the 
measurement surface shall be equal to or greater than 1, that 
is A/S > 1. 



Table 3 — Approximate values of tha mean acoustic 
absorption coefficient, a 



Mean 

acoustic 

absorption 

coefficient 

a 


Description of room 


0,05 


Nearly empty room with smooth hard walls 
made of concrete, brick, plaster or tile 


0,1 


Partly empty room, room with smooth walls 


0,15 


Room with furniture, rectangular machinery 
room, rectangular industrial room 


0,2 


Irregularly shaped room with furniture, irregu- 
larly shaped machinery room or industrial room 


0,25 


Room with upholstered furniture, machinery or 
industrial room with a small amount of acous- 
tical material (for example, partially absorptive 
ceiling) on ceiling or walls 


0,35 


Room with acoustical materials on both ceiling 
and walls 


0,5 


Room with large amounts of acoustical materials 
on ceiling and walls 



The larger the ratio A /S is, the better. 

If the above requirement cannot be satisfied, a new measure- 
ment surface shall be chosen. The new measurement surface 
shall have a smaller total area, but d shall still be greater than 
0,15 m (see clause A. 1). Alternatively, the ratio A/S may be in- 
creased by introducing additional sound-absorptive materials 
into the test room and then redetermining the value of the ratio 
A /S under the new conditions. 

If the requirements of this clause cannot be satisfied for any 
measurement surface which lies outside the near field of the 
source under test, the particular test environment chosen can- 
not be used for measurements on the source under test in ac- 
cordance with the requirements of this part of ISO 1680. 
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Annex B 

Method for estimating the difference in noise level 
between no-load and on-load operations 

(This annex does not form an integral part of the standard.) 



B.1 General 

This annex describes a method which can be used to obtain an estimate of the difference in the levels of the noise between no-load 
and on-toad operations. 

This method should be used by agreement between the manufacturer and the purchaser if it is expected that there will be a significant 
difference in the noise emission of the machine between no load and the rated or any other specified load. 



B.2 Installation and operation of machines 

B.2.1 Machine mounting 

See 6.1. 

B.2. 2 Operation of machine during test 

The machine shall be operated, coupled to its load machine, at its rated voltage(s), speed(s) and corresponding excitation(s) with no 
load applied to the load machine and then with the rated or other specified load applied. 

If possible, the machine under test should be mechanically uncoupled from an electrical load machine so that background noise 
measurements can be made with the load machine operating as a motor at rated voltage(s), speed(s) and corresponding excitation(s). 
There will be many occasions where it is neither possible to uncouple the load machine mechanically nor to operate the load machine 
as a motor. Under these conditions, measurements should be made at no load and at the rated or other specified load only. 



B.3 Measurement array 

The measurement array used shall be the same as that for the no-load test (see clause 7), but the distance of the microphone from the 
reference surface of the machine shall be 0,15 m. If it is not possible to have a particular measurement location, due to the presence 
of, for example, a bearing pedestal, the measurement position should be moved just enough to overcome the obstruction. 

NOTE — As the method described in this annex aims at the determination of a level difference A (see clause B.5), the measurement array is treated as 
being sufficient also for the small measurement distance of 0,15 m, which is taken to minimize the environmental influences. 



B.4 Measurement of sound pressure levels 

At each microphone position on the measurement surface, the A-weighted sound pressure level shall be measured with the machine 
operating at no load and then at the rated or other specified load. The measurements shall be carried out after the machine has 
reached a steady temperature. 

If possible, measurements should be made at each microphone position, after the machine has been switched off and mechanically 
uncoupled from the load machine and with the load machine operating as a motor at its rated voltage(s), speed(s) and corresponding 
excitation(s). 

The sound pressure levels measured with the test machine operating at no load and then on full load are corrected for background 
noise (see 8.1) and are then used to determine the average sound pressure levels over the measurement surface in accordance with 
8.2. The background noise will include the no-load noise of the loading machine if it was possible to run it disconnected from the 
machine under test. 
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B.5 Estimation of differences in level of the noise between no-load and on-load operations 

The difference A between the on-load and no-load sound pressure levels is obtained as follows : 

where 

L pAt is the A-weighted sound pressure level over the measurement surface according to clause B.3 in on-load conditions (for 
calculation, see 8.1 and 8.2); 

L pAR is the A-weighted sound pressure level over the measurement surface according to clause B.3 at no load. 

NOTE — If it has not been possible to measure the level of the background noise contributed by the loading machine, the difference A has to be 
calculated from the mean values of the measured A-weighted sound pressure levels as measured, without correction for that background noise ; this 
case should be indicated in the test report. 

An estimate of the on-load A-weighted sound power level of the machine may be obtained by adding the difference A to the value of 
A-weighted sound power level obtained from no-load measurements in accordance with clauses 7 and 8. This estimate being derived 
from measurements at 0,15 m distance may lead to an uncertainty greater than indicated in table 1. 

B.6 Information to be recorded 

The information listed in clause 9 should be recorded for all tests carried out in accordance with this annex. 

B.7 Information to be reported 

The information listed in clause 10 should be reported together with the calculated difference A. 
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